mi oi xi 1 / 2 




KOREAN PATENT ABSTRACTS(KR) 

Document Code^A 

(11) Publication No. 1020000060736 (43) Publication.Date. 20001016 
(21) Application No.1 01 9990009303 (22) Application Date. 19990319 
(51) IPC Code: 
H04B 7/155 



(71) Applicant: 

SAMSUNG ELECTRONICS CO., LTD. 

(72) Inventor: 

LEE, GANG SEOK 
(30) Priority: 



(54) Title of Invention 

APPARATUS AND METHOD FOR DUPLICATING RECEIVING PATH OF FRONT END 
MODULE INSTALLED IN TOWER 



Representative drawing 

To/From Ant 



100 



JH1 4=6! BPF 



110 



120 




-+-5V 



180 



DC/DC 



HI 2 d^^\X\ 



ti BPF 



170 



\*\o\o\±. El 



+12V 



+ 12V 



I I 

To/From Ant 



(57) Abstract: 



PURPOSE: An apparatus and method 
for duplicating a receiving path of a 
front end module installed in a tower 
are provided for implementing an 
operation of a base station in the 
case OF that a voltage standing 
wave ratio(VSWR) and a low noise 
amplifier(LNA) of a base station 
system are defective. 

CONSTITUTION: A first receiving BPF 
(210) receives a wireless frequency 
signal from an antenna connection 
apparatus(200), removes a 
unnecessary signal and transmits a 
certain bandwidth signal. A first 
switch(220) connected with the first 
receiving BPF(210) performs a 
switching operation. A low noise 
amplifier(140) decreases the noise 
generated in the signal received from 
the first receiving BPF(210). A 
bypass switch(230) transfers a signal 
instead of the low noise amplifier 
(240) when an error occurs in the 
low noise amplifier(240). 
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g gjgg CDMAtCode Division Multiple Access) 2|X|^ Al^gjOII/H EHiNOII **xl£ 5i§ 2M(TFM) ^§0]| JHAIthCh g 

Ai^^j m smei ^siu sxhiii-hkvswr) §j use e^KLNA) m^ai jixi^ ^goi ^ms^ a^i tfm°j oi 

gs| gxl ^ ^Sdl 3» 5 S Sxl^r. }|XI^°J &HIU S^SXIS^H ^£1^0) ii'fi!! £"5>S SShte 

CH« oj Ais&te m^tMd\^ XII 1 4^£i BPF(1 10)2K XII 1 4*£! BPF2I- 2^£J0H ^1 4*93fe XII 1 ^^x|(120), M 1 ±m 

XI gA| &3| HI 1 BPF^¥£-i ^xiti- <Ms0|l Sit &±A|3|£r HS§ g = 3|(140), &J\ M 1 ^xl Oil 2^301, #31 AH 

SI g^lOII §0H g^AI £>0| HI 1 ^M£¥E|2| <M <gg dhO|IIH^A|5»lhr dFOIHH^ ^¥1x1(130), £PI HS§ g = 3|£f £^£ICH Sf 
S§ ^isfb XII 2 ^ XI (150) ^ &3I XII 2 ^fl xl SA| £M Xi&m e^^lS goH CH^^J ^a^i ^l^shaj S 

ZU-AI 91 ^ XII 2 4>£i BPF(160)S S»SKM 0l¥CH£!CK 

CK2£ 
£3 

A«O]01 

^613^ oiem 

g Ail M 

E 1 g Jl^Oil TFM2J 

£ 2 g£H ^ 1 s CHI 2\m TFM2J ^£iS^0ilAH £!s£| s§£ 
£3gg ^SOil TFMHJ ^£E. 

E 4 S US Oil 21 TFM2J 4^3^ 0|g» i^i UEItH ^ME. 

10. 210 : ^EIIUooo20. 210 : XII 1 ^£1 BPF 

30, 220 : XII 1 ±?lx|ooo40, 240 : XiSg g^}| 
50, 250 : XII 2 ^¥ixl°°°60, 260 : Xil 2 BPF 
70, 270 : bhOIOi^ El°°°80, 280 : DC/DC ESPI 
90, 290 : ^£1 BPF°°°100, 200 : TFM 
230 : ti^OinH^ ^¥IXl 

^S2| ^AHIt[ 

gj g OJ S 5| 

^goi ^mhr ^i# ^ n ^0^21 sbhpi^ 
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g igg CDMA(Code Division Multiple Access) 3\mm Afgofe 21X1^ Al^gOIIAH Bf 91 CHI £x!9 2!!^ 2^(Tower-mounted Fron 

t-end Module : TFM)M ^S^l Sxl S! gJSOII 3-S 2^ AH. mo\ J\X\^ Al^gJSJ PJEilU § XHIft 01 (Voltage Standing Wave Ratio : VSW 
R) §J USe e^^l (Low Noise Amplifier : LNA)^ ■ 3¥0II£ 3|X|^ ggOl 3^5h£^ 8PI ¥l*h TFM 2] 4=613^ Olgsf §x| §J ^ 
S» 201 a. 

jixi^b AHbi^s^m^ oie e^jiooi oiee6! ahhi^m xiismfeQi, jixi^s oie b»:?i» ¥61 ^W4* 
^oj ai^s :>ixi^£i £6i u 4-6i eamsk 6Pi ^6i si 4^6J e*ams ^6i st^ 4^6iEib ¥6i 3^4- 6it^¥0 msch^ ^111 

SI 31 SUM S£S £}U §«5fb oyc 2^(Front-end Module)^ ^^^Jffl. S^Si^S ^Oil Ef?l|2S ^x|£|H^, El?-] Oil 

^xl& HE^ £!2 2§(TFM)0|£H> M£!Cf. 

£ 1 S #£Ji 2lsOH S\m TFM(100)°] ^?££^AH, 0| Of) EAIE* 0h2l BOI. ¥61 ^4= ilil PiEIIU S^f¥=(10)3h 6^1 9}E\\ 

U 2^¥^(10)°^EH 4=619 ¥61 6Js^¥Ei MfiOi^ XOSHI SSfe CH«SJ 611211 S3fA|5Hi= Xil 1 4-61 SUf 

H El (Receive Band Pass Filter : RBPF)(20), &J\ Xil 1 4^61 BPF(20)2|- £^£JOH ^?]§J ^SI XII 1 ^¥ix|(30). HI 1 ±?|«( 

30) SA| XII 1 4=61 BPF(20)^¥Ei 4^61§1 61 s g Sii 2J^A|3I^ g^KLow Noise Amplifier: LNA)(40). 6>OI IN A (40)21- 

2^£JCH :6?l§ ^Si 4*SSfe XII 2 £«M(50). £PI HI 2 ^¥1X1(50) 8AI 6>0| XiSM § = 21(40)9 mm US 61a § S8fe Qi«2J 61 
1^1 61^5*01 e^A|3|^ Xil 2 4=61 BPF(60), Xil 2 4-61 BPF(60)2| 2^£|OH ¥6? 4^4= 61s ^ S£l6*fe bfOjCH^ El(b 

iastee)(70). &D\ U[0\0\± El(70)2f 2^£JCH 61s2J Sil^M ^^A|3|^ DC/DC £&JI (converter) (80), 6PI bhOIOH^ EI(80)^¥E1 US 61 
IS £*0I- &2| °j-Eil U S^Sx|(10)S ^616^ £61 BPF(90)S 2^ AH, 01 £J ^§1 £ 2M S^mot ^S6[S Dfil ^U. 

£ 2 ^1^011 TFM 4^61S^HJ 61s °M£0IU. 

01 Oil £Alt} bh2f ^01, £ 1 Oil UUtH ^Ol ohEIIU S^Sxl(10)« S^H ¥61 ^UF4^ 6!s^h 4^6l£lS(s1). M 1 4-61 BPF(20)^ ^^1 4-619 
61s g M^Qtl 61^M Hl»m^. ^!6fe 6is°tS 61^6f01 #^t^U(s2). 

xii 1 xi {30)^1- §5f§ mo\ xii 1 4-61 bpf(20)^ m^m xise e^^i(40)^ ^^^u(s3). xtse e^^i(40)^ ^,01 xii 1 

4^61 BPF(20)°^¥Ei ^619 61^ ^ Sii ^6AIZlCKs4). 

^Ol SMOI XI&S e^^l(40)£J 61S^ t &OI XII 2 ^?lxl(50)£l §^ ^1^011 2I6H XII 2 4-61 BPF(60)^ £!^£JU(s5). 

XII 2 4=61 BPF(60)^ ^619 61s g gls^b 6il^M 61^5^01 ilAma(s6). 

^Ol 01 0j:6 El (70)^ ^Ol XII 2 4-61 BPF(60)2f Pi^SJOi, ¥61 ^Hh4= 6iS^¥Ei mZ\mO\ DC/DC ^^^1(80)^ StUU. 4^1 

dhO|CHr6 El (70)^ ^IXI^^ 2^£|0H 61 ^4=61^12, 4-6iE^ 61^9 ^61 BPF(90)^ 61^thU(s7). 

ccsh jjxi^ ^LH A|^^o^¥EH 61^S 4-61^ ^61 BPF(90)^ PiQIU S^SXI(10)^ 61 ££ttU(s8). 

MJ\2\ ^01 ^^£1^ TFMS ^EIIU Ef?-|0]| ^x|£JCH, ^IXI^ Sxll 4-613^°J Sit 6161-01 ^|X|^£| 4=61 ^EES 61 A|?JU. n&iU ^ 

^i tfmsj ^6i3^s ^^m^ sxim ^hsai muoii ^owd\ oiib mo\ xi&m m^J\o\\ sowjt ^^m s¥chi^, m\ 4-6is^ 

D\ leSCh SE^ ^IXI^ 4^61S^H| AldiM oH SXHUrblS ^§5fb 3?, 6,^1 4-613^^h 1&£|CH 3|X|^S 01^^61 AHUI^ J\ 

^S0| 01 XI ufe ^l^^l 2UHI 

s iS8 ^oi §^£i^ J\^2t ^xiise eH^a^i ?i^oi se.^ 2°^ah, xise e^^i s^ai ui-oi eh^ oieif 

A|^ ^IXI^ 4=61 ^I^Oil ^XiP^ 31 ^^2, °miU SXHUfbl ^SA| ^9]X\m bFOIEH^^o^ SXIIAI3II} ^§ ^ UAI LNA S 

i^iai9i^ ^i^e 4i^E^ a^i ?iti, tfm e^2j 4-6is^ o\mm sxi ^ xiismhT 2§ 
6>^iti b^h ^s ^^api ^imoi ge.^ ^ ^soii ca^ tfm s§°j 4=61 3^ oiesf sxi^i ^aioii^, 

^1X1^21 ShEHI U S^Sxl^¥Ei ¥61 4^4= 61^3 4-61^01 M^fiel 61sM XH»mH EH^SJ 6Js°!M P^A|3|^ XII 1 4=61 BPF(1 

10)£f: 

&}| XII 1 4-61 BPF£f ^^£JOi r6?IS ^Si 4=tS6fe XII 1 ^xl(120); 

XII 1 r6?1xl SAI 6,0 1 XII 1 4=61 BPF^¥EH 4=61th 61^011 Sit ^^A|3|^ Xi&M §^^1(140); 

6>^l 6M Xil 1 6:?|X|0|| ^^£JCH, XiSM S^^l Oil SOH ^^A| 6>^l Xil 1 ^?lxl^¥Ei£J 61 bminH^A|3|^ bhOluH^ ^¥1x1(130) 



6>^l XiSi mm\Z\ ^§£J0H ^?|g ^Si 4=1^6^ XII 2 ^¥1x1(150); ^ 

fe^l Xil 2 ^?ixl SAI 6>0| Xi&g e^^lP §6H S^^l 61s ^^Eil CH«£| 6is°^ 61^^01 eHIAPI^ Xil 2 4=61 BPF(160)g S 

^ ^SOil CTJM TFM SMSJ 4-61 Ol^sl ^A|01fe, 

S^l 6^ EH Oil AH bhOIBH^ ^^1 xl S £1 Oi ti\0\M± ±^\X\D\, TFM Oil S^!0I XiSs e^^l ^9.^ ^ xil £J ^ Eh^l(s11)2f; 

6,^1 m M 9 ^ 6>^l TFMOI OI6T = ^m°J, SOH^^ 2^ Oil AH £J\ TFM2] SOHM ^X|6fe E+^jl(s12); 
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#31 3 OH 3X|0|| SimOI. &3| TFM°j S^g^e »B8ffc B31l(s13); s 

S3| xhBOii &3| bhOIIIH^ ±mx\D\ HFOinH^: 3^ X^ «H£|t S3ll(s14)g £&orfl 0l¥0J£!D. 

S l^gg 3IXI^2J TFM(Tower-mounted Front-end Module) LHCHI AH 4^3^S OlglfAI^PI ?|t[ Sxl2f ^Si »IS»Ck 

omo\\M s gjgsi wesse ^Ai oiis m^m eboh a>i sa-h6| ggs^ pgi ^a. 

£3§^ ^SOil ttfg TFM(200)2J ?g£S/H. 0|0|| £A|^ b^2| 1*01, BEjIU S ^3xl(200)S¥Ei ¥£ ^!lf 4£jm01 i^2§| 

A151 HI318H] ^6Fb Cfl2j2| AJ^ohe g2fA|5|^ HI 1 4*£! BPF(210)2h S3| HI 1 ^4£! BPF(210)2j- £^£|CH <£S»fe HI 

1 ^ XI (220). S3I HI 1 ^xl(220) SAI S3| HI 1 4=£! BPF(210)^¥Ei ^JffiOil ^9 S§1 £^A[3I^ XiSM g = 3|(140). S 

31 s?i xii 1 xi (220)oii a ch , S3i xise s^^i (240)011 son s«ai xisi e^^K24o) lh^i timm &mmh= mo\m± ^xi(23o 

), S3| XI Si # = 3|(240)2r 2^£JCH 4^!i6rl= HI 2 ±?ixl(250)2K S3| HI 2 ±^X|(250) SAI S3| HS§ e^3|(240)M 

S6H tt^L CH«2j fc!£BS <y^6 r 0i P^A|5I^ HI 2 BPF(260). S3| HI 2 4^ BPF(260)2* 2^3CH ^Hf^ 

xi = ^£l5f^ dhOICH^: El (270), ^ S3I bhOICH^ El(270)2f £33 01 S3| SW ^| ^ « £t*A|£J am S3| XiSi g 

=31(140)^ HI ^61^ DC/DC *^3|(280)^ ^gQCK 0|£] 5fg ^ a3fS £ 4g S£8K)| £M\5\ Mg8^ UiHt HQ. 

£4b^ ^SOil TFM 4*£I3S2| 0l#lf ^SI UEftH ^M£^AH, gs* 4*t80ll &OUH geH£J S^Ilr gSmCH. S 8*9011 3 6F01 AH 

^oi vio\m± ^¥ixi (230) m^m m^mm ami* mo. 

tdhOI ilH ^ ^^1x1(230)^ 231 S EH Oil AH dfOIHH^ 3^ ^^Xl 2 301 SiCK TFM(200)01I 21101 &3| d^OIHH^ ^Xl<230)^ 

S3i Jtmm m^J\(240) g«gcKsn). 

OlffH TFM(200)0| 2§^i ofb 201 3|XI^°| §T0H^^ SMOil HJg^OI ^X|£|°l(s12), 1\X\=*S 6HS TFM(200)^ S^Ej^ XtB^CK 
s13). 3EIH, UI-OIHH^ ±:^lx|(140)^ X\^°^ HhOIHH^ a«iacKs14). 

OfdfAH, HI 1 BPF(110)S S6H 4^£l^ XiSg ^ = 31(240)3^ 0H|£|, b^OinH^ XI (140)011 £j5h01 U^OIIIH^ 3 

^ = 31 ttH^OII. USS ^ = 31(240)011 S0H3F g^£|CHaf£ ^31 3|Xl^g ^^11^1 ^SthCKsIS). 

eiEilU SXHuhblS ^§6^31 ^31 bfOluH^ ±?|X|M oi^j^o^ ^xj|6PI ^8HAHi=, ^3| SOH^^ BX^g mm TFM( 

200)011 g^£J^ ^ xiRi HIOI^o^AM 4^SQ. 

01 ^011 AH ^ All 61 ^01 ^ igs, TFM 4-^3^011 XI e^3|01| M^OI g^§[ 4^^£l^ ^l^g bmiHH^ tJFOt HH 

^ Al^ o^Mi. Xi^e g = 3|01l M^OI ^^El- 3^01!£ 3|XI^£J 4=^3|^0| §^^2^ 4= Sfffl, TFM^J 4^3^M ^BshXI 

S2£ ^EilU § AH umi 4= S^3|- sick 

(57) 21 

1. 

3ixi^hi eiEiiu s^§xi^¥Q ¥<y ^i^m ^&mo\ ussi iy^g Hi3m2 safb ^i^eis e^Ai^i^ hi 1 4^<m bpf( 

Band Pass Filter)^: 

^31 HI 1 4^ BPF^ ^^£101 ±^\m ^SI 4=^5^ HI 1 ^^lx|; 

^3| HI 1 ^x| ^A| S3I HI 1 4^<M BPF^¥Ei 4-^is!- £1^011 Sli ^^A|3I^ XI §^3|<Low Noise Amplifier); 

^31 &J\ HI 1 r^xlOII ^^£10i, ^31 XlSg g^3|0|| SOU S3) HI 1 ^Xl^¥E1S] ^111 bfOI HH r±r A|3| bhOIEH^ ^^lxl(Byp 

ass Switch); 

S3I XI SI ^3|£F 2^£J01 SSI 4^l^m™ HI 2 ^1 x|; ^ 

S3I HI 2 ^i^lxl ^A| S3I HS§ ^ = 3|g e^H £!s 3^Q| H6r^ CH^°I ^^6h01 g^A|3|^ HI 2 4=^ BPFM StfSfe 

. TFM 4^ 01 em Sxl. 

2. 

S3| S EH 011 AH b^OinH^ ±^ X \ g £jOi 21^ brOIIIH^ ^X|3h TFM 011 S^0| XI &1 e^3| ^^|£|^ B^I2f; 

S31 MXm m TFMOI OlSeSm^, SOH^^ e^OIIAH S3| TFM2J S0HS i^XISfe B3il; 
S3| SOH ^ XI 011 9\o\0\, S3I TFM SI SSlg^g XfB8fb B3||; ^ 

S3| 2^5^ x^BOH 2J6f04. S3| bFOIEH^ ^?|xl3F d^OIIiH^ Xf^ g^l£1^ E^IS SSSib, TFM 4^^ §g 0\mm SS. 

S^U 3. 

HI 2 H01I SiCHAH. S3| TFM 011 §0H3* ^^mXI S?. S3| XI Si e^3l^ S^M B3IIM ^3^ TFM 2^°] ^±1 

4. 

HI 3 H0II 2AOU-1, S3| b^OIIIH^ X r § §Xll9 01^, HI 2 ^?|X|3F S3! XI SI e^3|^¥Ei HI 2 ^4<M BPF^ 1^115^01 

3^5fb B31IS ^3^ £^5[c. TFM 2^2j 0|gs|- ^g. 
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